LETTERS TO THE EDITOR

Comment on 'Personal photon dosemeter trial-Devonport Royal Dockyard' by R Collison
Dear Sir I would like to congratulate Roger Collison on a very thorough piece of work which explores the utility of various kinds of personal dosemeter in the context of Devonport Royal Dockyard's stated monitoring needs. As manager of HPA's (formerly NRPB's) Personal Dosimetry Service 1 , I was given the opportunity to comment on the work, and my comments have generally been included in the published version. Again, I thank Roger for this. However, since NRPB's dosemeters do not come out of this study as well as some others, I am concerned that the casual reader may draw the wrong conclusions about the quality of our services. I would therefore like to take this opportunity to expand on the information given in the above paper [1] .
The weak performance of NRPB TLDs and film badges in this study can be summarised as a tendency to under-respond to hard gamma radiations when the applied dose is around 0.5 mSv and a long issue period (sixteen weeks) is used. These conditions are important. Another important factor was NRPB service practice: the need for the dosemeters to perform adequately in a very wide range of situations has led us to choose calibration and background compensation methods which are broadly suitable, but which could be improved upon in particular situations. These choices led to the corrections referred to in the paper, but it is important to distinguish service practices, which can be tailored easily, from dosemeter capability, which cannot.
Assessment of low doses
I agree that there is pressure on dosimetry services to assess lower and lower doses accurately. (Whether this is worth the effort-e.g. the mean natural background dose received by people in the UK in a year is more than 2 mSv [2]-is not the subject of this letter.) It is also true that older technologies are limited in their ability to do this. Examples include the film badge, which is used by several substantial dosimetry services in the UK, and the present HPA (NRPB) TLD. If natural background corrections are small and the radiation quality is known, it is possible to assess doses of 0.05 mSv or lower with these dosemeters [3] ; however, current preferences are for still smaller doses to be assessed. This is why HPA is currently engaged in a project to replace its existing TLD system with a state-of-the art alternative.
There is, of course, a difference between assessing low doses, and assessing them with a high degree of accuracy. One area in which DRDL sets very exacting standards is in applying the bias criterion, which in HSE performance tests [4] is applied to doses above 1 mSv, to those below.
• DRDL requirement for all doses/HSE requirement for doses > 1 mSv: |Bias| < 20%
• HSE requirement for doses 1 mSv: |Bias| < 30%
It is generally recognised that, for individual monitoring, as the applied dose decreases a greater degree of uncertainty is acceptable. See, for example, the very useful summary given by a EURADOS Action Group in reference [5] , which draws on ICRP recommendations. A combined uncertainty of ±100% is regarded as tolerable for doses at the reporting level of 85 µSv (for monthly monitoring).
The operative phrase here is 'individual monitoring'. Where further information, e.g. on task-related doses, on collective doses and on dose trends, is required, dosemeters must meet more exacting standards. The collective view requires low doses to be measured more accurately than the individual view.
Background and normalisation
Amongst our comments which Roger kindly incorporated was my indication that we planned to offer site-specific background correction and site-specific normalisation of energy response for our TLDs. These two features are discussed below.
Photon dosemeters will 'see' only the terrestrial gamma and cosmic ray components of natural background. The dose rates vary with geography and geology, but even where these are small, a dosemeter can accrue 50 µSv in a monthly issue period. Methods of compensation may include: Each of these methods has its 'pros and cons'. The last method is not suitable for the accurate assessment of very low doses, but each of the others is potentially acceptable. In our experience, transit controls are not always the best approach because they are more likely to be mislaid by clients, and because they add to costs. (Incidentally, HPA's personal dosimetry service does offer transit controls for customers, but they are true transit dosemeters-they are to ensure that dosemeters have not been accidentally x-rayed.) We now offer the facility for site-specific natural background correction by methods (b) or (c).
To compensate for the variable response of conventional lithium fluoride as a function of radiation energy, NRPB's TLD service has always intentionally under-estimated doses from high-energy photons by a small amount, in order to avoid significant over-estimates of doses at low energies. This approach has hitherto been satisfactory, but we do now offer a sitespecific correction which can be applied if doses arise predominantly from high-energy, or predominantly from low-energy, radiations.
Both site-specific features have now been offered for over a year; but it is interesting that, although all our customers have been notified, uptake has been minimal.
Performance of NRPB systems
For individual monitoring, the NRPB services perform well. The TLD and film services are HSE-approved, and consistently pass the HSE performance tests. Both services obtain good results in regular intercomparisons, while the TLD service achieved, without any special corrections, some of the best results in a recent European intercomparison [6] which included simulated workplace exposures.
Where more extensive information is required, however, we recognise that there is pressure to adopt more modern systems with better low-dose capabilities. This is why the current TLD replacement project is being pursued, with expected implementation in late 2006. Meanwhile, we offer customers the facility to deal with radiation quality and with natural background more accurately.
Yours faithfully,
Phil Gilvin
Health Protection Agency Radiation Protection Division Chilton, Didcot OXON OX11 0RQ UK
Reply
Dear Sir
Firstly, I would like to thank Phil Gilvin for both his and his team's help and support during the trial and development of the associated paper. As Phil clearly states there are varying requirements for various users and I welcome the flexible approach his organisation has now introduced for his wide-ranging client base. It is recognised that for many users the overriding requirement will be to avoid potential false positive results and associated worker/management concerns. However, for sites such as Devonport Royal Dockyard it is imperative that dosimetry results meet the criteria established and do not dramatically under-report the doses experienced or introduce undue concerns related to the differences between local electronic dosimetry results and jointly worn passive dosimetry. It is certainly true that a two-element TLD will yield little diagnostic information insofar as only a single element-to-element ratio is possible. A four element TLD would yield six element ratios for use in a dose analysis algorithm providing at least five bands for photon energy discrimination and three bands for beta energy discrimination.
Yours faithfully,
Roger Collison
In the DSTL paper 'Choosing a TLD system for personal monitoring' (HPA Meeting 1984), Crossan, Bell and Fuller concluded at the time that 'a simple two element badge would be adequate for MOD purposes' and remained the only Panasonic TLD user to do so.
Addressing the issue of reanalysis, although a function of thermoluminescent dosimeters is the release of signal for measurement, capture and storage of digital glowcurves has always been available as standard-the single main peak requiring no deconvolution. Of course, four elements would provide twice the confirmation of two. This mirrors the shortcomings of several major reviews in recent years by major national and international bodies, including draft documents on the ICRP website [3, 4] .
BEIR VII-2 does include one publication (dated 1999) by Mitchel, Boreham and others and one other (dated 2003) by Mitchel et al, neither of which contains important material that is in reference [2] . I have communicated with Ron Mitchel many times in recent years. I understand that he has not abrogated the findings published in 2000 and that, with other workers, he has since published further and consistent findings on a number of occasions.
There are, of course, a large number of publications covered by the BEIR VII-2 and other reviews, and many more that could have been. Mitchel and Boreham are not the only ones whose omission can be criticised, but I mention them because they are unquestionably world-class authorities in this field and their findings are damning for the LNT assumption.
What a pity that so much work should be put into reviews that do not include vital evidence. The authors of these reviews may have good reasons for dismissing Mitchel's and Boreham's findings but I don't see how they can do so without even referring to them. If we are to accept the conclusions of BEIR VII-2, I suggest that we need to know why it excludes such evidence. If it is simply not there, we have to conclude that the review is simply not comprehensive.
Yours faithfully,
Don Higson
Sydney, Australia E-mail: higsond@bigpond.net.au
